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ABSTRACT

Bvidence has baen presentad that the subcutanaous
vaceination of dogs with viabls Cogeidioidss
arthrospores offars good protaction againgt subsagquent
respirstory challenge with a large dose of live arthro-
sporas, Ths adminigtration of oral presolubilisaed
Amphotericin B (Fungisone) following vaccination
aliminated the undersivable side effacts of the vaccine
but did not intarfere with tha devalopmant of imsunity,
No physiologic or histologic evidence of ransl damage
attributable to Amphotericin B was demonstratad,



T, IHEROLICTION

tho lrmurogengalis of vavious antigenic components of the saprophytic
sl nazacitic stages of Coccidioides immitis hss been studied by Hegroni,
ivori, and Jonfigliold, i Prizdmen and Smith,”/ Pappagienis er ai,2f
avine, Gobb, and smith,éf Converse et sl,2/ Rong, Levine, and ﬁm&th,ﬁ!
and others. A fair degree of immumnity was devaloped by several of thess
praparstions if death was used as the unit of measure, Abgolute
prevaniion of coccidioldomycosis lesions following respizatory or
intraparitoneal challenge, however, has never been attained with a
killed waccine. - ' LT
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Pappagianis et gl;/ and Converse, Castleberry, and Snydenéf reported
the resistance of monkeys to a second infection (respiratory) wich
€. immitis following the subcutaneous administration of viable €. ismitis
artbhrospores. Converse‘s investigations demonstrated that, even in very
low degss (10 arthrospores), the vieble vaccine protected against
subsequant extramely heavy aerosol chalienge. However, ulceraticn at the
gite of vaccination and/or regional lymphadencrathy was occagionally
eacountered, o : oo : : - :

Several methods. to circumvent. these undesirable tissue reactious to
the viable vaccine are under study. Ome of thase studies was based on
the hope that concomitant oral administration of pregclubilized Ampiaotericin
B (Pungizone)® at the time of the vaccination would eslleviate the adverse
reaction to the vagcination. The reports of Campbeil and B111%/ and of
Castlaboxry et al: have described the use of orally administered Pungizone
in C. imeitig-exposed animsls., These: investigatore ascribad no adverss
physiological reaction to its use in this manner, L :

This report concerns anveialuatiohjotAtheréifccts'bi-ﬂﬁphotaticin 5
on the untoward local reactiona of a viable vaccine against coccidioi-
domycosis. and a determination of the effectiveness of such a vacecina
in dogs.

o

# Fungizone: E.R. Squibb and Sons, New York 22, ¥ew York,



A woial of io haalthy mixod-brsed dogs of both rexen, walghisg babwwan
15 and 25 pounds, were emploved in fhig stady,®

The veocine was prepaved by suspending visble arthuwapores of §.
dmmitie, strain R-784% (highly viswleat fox Jogs); iu norsal saline
{260 ppovea pur milliliter). 7Tha high dosz smd virulesse of this sbralms
ingured somatic wa&etimn to the auhuutun@mum ﬂmpﬂﬁikiﬁﬂ af Bhe vacusite,

?uﬂgigaﬂa waA ﬂiaaolvmd in aistilled waL@r (15 mgfmld, Back dog was -
fed twlce dally with a splif dose of five willilitera of the Auphsterisin
B solution mizad in hia f@ﬁé. it was aa»&,tn& wgadily by aitl daga.

Fourtesh oFf the &6 éﬂga wers vaaclmm&ed uukcut&&sam&ky im ?&g madial
surfasa of the right thigh with ome williliter of the veccine, Adesinistration’
of Amphoterivin ® (150 wildey? iv ain 0f Those VAUCINSes WAS LRIEL&EAd.
lemediately end contivusd: for 21 daye. .Tho remslaing eight. dogs wave
untreatad, - ¥ifcy-four deye following their wazcination, 12'of the 14
vaccinat_d degs énd two noavaccinatad, nontradted controls unrn apenad via
ths reeplratadry routa in the manner dascribod by convetan gul Th@sg
dogs veceivad.an sverage inbalsd doea of. npproxiun ely 13, viahlt
arthrospores of the.Cesh stysin of §. immitis. Twe vaccimated, uﬁ&&ﬁutad
control: doge wara sacrificed. at this: tims, rather than .expossd; to - -
avaloatoe th- groas and histopathologlc responses of: the tissus to the -
vagcine, aevaﬁuy—aavan days. after asropel chsllange, the remaining: 1L -

- vacainstad. and: ths two unwsccingted, untreated comtrsl saimals wers also-
sacrificed. - Intyavenously ndniniatared pentobachital waw used for this
puvposs, The doges were necrupsisd and the tiszuas:fixed in ten.par cent: -
‘buffared formalin, embedded in paraffin, sectioned and stained.
Ramotoxyiin eosim. and the Gowori msthewsmine silver stains ware used
routipaly,  Lung sateprisl from all snimals wes. cultured on GPR--(2 per cent.
klucoee, L per ceai pepione, 0.1 per cent yesst autolysste) Agar slemis.

* In conducting the research reported herein, the invastigatorvs adbarad
to “Principias of Leboratory Animal Crce® as ancnblighgd hy the Katiomal
Soclaty for Hedical Ressaxch.

*: Kindly supplied by Dr. Raymond E. Rsed, The Univarsity nf Ariszcma,



By Che agvanceanth 8ay, ihe veceincbaed doge fhel had wot recalved tha
Anphaterdein B bhad deovelopad sn dnducatinn af the vecceingtion aite. Hich-
sut axception, these eventually ulecevebod (Pigure 1, & and B}, The Rasions
hod haslad, bowaver, at sacrifice 130 days_ efter vaceination, Histo-
pa&&giagiaﬁl azanination of thare sress showed & fibroblastic reasponss
extending rather deeply into the swbeubis., An lneresasad number of
iyephocytes and plagme cells accompanied the searring, but €. immitis
was wol seem. A miid roactive hyperplasis of tha ragional {zighr
imgninal) lywph nodes wes noted in several of the untrestad vaccinees.
Theas chanpges ware atbributed to the leaion producad by the suboutanacus
deposition of viable §. immitis Arth:osporel. however, no sphezulas of
G. jmmitla wore noted hexe.

Visible reaction to the vaccinatlon did not devalop in any of the
dogs that received Amphotexicin B. Subsequent higtologicsl sxawimation
of tha skin and subeutiz in the area of ths original vaccination site
failed to reveal any changgs. Hiztologlcal axamination of the zight
inguinal lymph glands of these dogs revesled no significant changas
axcapt for minimal rasctive hyparplasia,

. In addition to the vaccination mite scars ot the untrestsd dogs,
rikcropsy also ravealed s few small (1L to 3 willimsters) grayish-tan
nodules scatterad ovar tha pleural and cut surfsces of the lunge of
throe of the treated and one of tha nontraated animals {Table 1),
Ristopethological exsmination of thesa pulwonary lesions revezlad small
inolatsd granuiomatous lasions that occasionally contained a spharule
{Figura 2). Similar pulmonsry lesions were encountered inm thres
ot.her animals that had demongtrated no gross lesions. . Intarsatingly
enough, giant cells, which are gensrally presant in coccidioidal
granslosata, wera not noted in those lesiomi, The romaining five-animsle
demonstrated no gross or microacoplc evideéice of coccldicidowyconia.
All mnimals with the axcepticn of the two nonvazeinsted and challengsd
control doge ware nagative to cw)tura for ©. imeitias.

The pleural and cut suvfacos of the lunge of the tws nonvaccinated and
chaileangad contyol doge wera libarally covared with valativaly largs
{0.2 to 1 centimstar) fizm, greyish-yellow todulas. "Histopathological
ensmination of Lhaza lesinag revesled sggscrntislly an smeligemstion nf
amslier esriy and weli-devaloped granuslomate. These couflusnt lesicns
warg ln turm sarvounded by a vastralning collsr of young comnactive Tissus
and lymphocytas, No hipiolegical differeaces ware noifed botwasn the lasions
of tha contrnl doge ond Lthose of the 12 vaceliness, ewcept for the lawgsy
alwa and grmat@; nughsy of leslons found in the two comtrole (Figurs 23,
calturad fram the long Yeaions of csch of thage iso dogs.,




Figure 1.

A,B. Ulcerated Vaccination Sitea Developing by the Seventeenth
Day Postvacctnation in Dogs not Receiving Oral Presolubilized .
Amphotericin B (Fungizone) Therapy at the Time of Vaccination.
C. Disgection, Showing Enlarged Inguinal Lymph Nodes.

D. Dissection, Showing Involvement of the Subcutis, Note
Penatration of the Gracilis Muacle.
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Figure 2. Compariaon of Histolegical Lung Sections of Vaccinated amnd
i . Nonvaccinated Dogs, 77 Days After Respiratory Challenge.
Top: Nonvaccinated Control Dogs. Bottom: Vaccinatea Dogs
- (Diagnosis: Left, Negative; Right, Minimal). Stein:

Hematoxylin and Roain.
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Bxecept st the vecolpation slite, oo lesiong aticiluwbable te coccidioi-
domycosis woere actad in fhe two vaceivsied, untreated, uachailengod
coubvel doge sacirbleced at 54 days. The vacelnation uwilcer of sach dog
waa 3till oozing pun st the time of sacrifice (Figuve 1, & and b). This
mmdate was mot cdtured; however, a smear was made from the vacelosntion
site of each dog, sctained and examined. No spherules werae asan here,

The histopathology of the sffectad dermal layers was characterized by the
replacament of the epitheiial layer with necrotic debris. Underlying
thia were prolifersztive collagenous elements that were liberally
interspereed with lymphocytee and plasma cells. This reaction had
penetretad, in one dog, to the undaziying gracilis suscle {(Figure 1,

d). No spharules of €. immiiis were saen,

1V, DL 10N

Three very importent obacxvations may be made from the data prasantad,
Firvat, oral treatment with Pungizone immediately following vaceination
bloacked the undegizable side effects of the vizble veceine. This was
evidenced by the lack of ulceration at the sits of vaccinstion, the lack -
of inguinal lymphodanopathy, and lack of histological changes in these
areas.

8econdly, therapy a% tha time of vaccination d4id not intarfare with
the davelopmant of immunity, Thia was shown by the fact that the resistance
to the subasquant raspiratory challenge was assentislly the same in the
vaccinatad, untreated animals and the vaccinated, treated animals.

Thirdly, clinical and hisiclogical examinstion cof all dogs rascsiving
the Amphotericin B (total doses of more than thraa Eqnl) f2iled ko dis-
close any evidence of renal damage. Previous etud / showad that the
blood urea nitrogen (BUN) values in dogs remained well within norwsl limita
at this dosage level,

It is also evident that the viable vaccine was as effectiva ia dogs
as it was in monkeys,2/ As shown in Table 1, five of the 12 vaccinated
dogs remeined free of infaction. Of the remaining seven doge, four
exhibited only very minimal lung changes; threa were in tha doubtful
category (few focal granulomata, no spherules seen). This was in
contrast to tha messive involvement of the nonveccinated control doge.
Moraover, all 12 of the vaccinated animals showad nogative cultures for
€. lmmitipg, Tha fact that C. immitis could not be ssaen at Cha site of
vaccination or in the inguinal lymph nodaa indiceted that the veccipre
strain waa probably cisared from tha tlssues at tha time of autopay.
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